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characteristic of rays of either end of t,he spectrum. Tlie 
bean cro is harvested principally in the autumn, which 

receives durin any season of tlie pear. Tlie crop is 
sun-cured, a n b  the dried beans are separat.ed from the 
pods bv means of thrwhing. 

Partly because of differences in the amounts of sun- 
shine received, sugar beet.s grown for sced are cultivat,ed 
in one region, wliile those grown for the )wets are pro- 
duced by another portion of the State. (Previous to 
1915 niost of tlie sugar-beet seecl was import>ed from 
Germany.) Vegthtahles are grown in commercial rluan- 
tit,ies principally in t.he huniid valleys borclerii?g the 
coast. A very large crop of potatoes is grown in the 
delta district near the mouth of tlie Sacramento Rivcr. 
In this restricted region suninier t.emperatmes are not 
so high as in the more interior valleys, and t:vaporation 
is relatively small. Sunshine is reduced in aniouiit, and 
of a peculiar quality adapted for vegetable growth. 

The growing of flower and vegetable seeds is an ini- 
port.ant part of California agriculture. A considerable 
proportion of the flower and regetable seeds of t.ho 

brings t % e masimum amount. of sunshine this region 

United States is grown in this State. For some partic- 
ular varieties, practically all of the seed produced in 
the United States comes from California. In general, 
much sunshine and a minimum of atmos heric moisture 

conclitions are particularly desired &ring the summer 
liarvest season, when the crops are sun cured, and the 
seeds are estracted by means of thrashing machinery. 

That the people of California are not unmindful of 
tlie significance of sunshine as a resource is evident from 
thp great frec uencg with which the word sun enters into 
their vocabu I ary. In this “Sunshine State” we have 
“Sunkist Oranges, ” “Sun-Maid Raisins,” and “Sun- 
Su-& Prunes. ” Most, of these art? shipped eastward 
oyer the “Sunset Route.” As it, is recognized that 
sunshine is the best natural germicicle, enter risin real estate denlcir, advertise “Sunlit Homes. P, Li 7 e is 
largely in the open. In southern California many 

ractically live out of doors ancl are known as 
”Sun-T. e ,orshi e m ”  Both in attracting tourists and in 
aitlina ngrirufture, sunsliine is one of California’s most 
valuhle natural resources. 

are the conditions best suited for seed ro B uction. These 

PROJECT FOR LOCAL FORECAST STUDIES.’ 
R)’ R. €1. ~\rEIC)HTY.4N, hIZeteorolo+t. 

Weather not only affects persons in all wnlks of life, 
but is a controlling influence in every phase of human en- 
deavor, On the condition of the inetcorologicd elenients 
depends the c.oaveiiit?nce and success with wliicli our 
daily tasks. and pleasures are accomplished-from the 
child who is la ing the foundation of his educationnl 

the prosecation of useful pursuits. The fact that wcnt.lier 
andits effects are of universal iiitprest is ns true t.i)-day as 
in the past. As a natural nncl logicnl sequence to  this 
universal and time-honored interest esperic.nrec1 by ni:in- 
kind as a whole,, weitthei changes  ha^ heen impressed 
on his attention, thus laying tlie foundation €or th(* many 
dictums and proverbs, associated wit,li nature’s siviis zts 
revealed in the clouds, sunsets, thr? ninon. and in tliekt1,its 
and actions of animals and plants t,lint we hare to&\-. 
Some of these sayings linve a more or less sound p1iy~ici1.l 
basis, while others are grounded in fancy and supersti- 
tion. Nevertheless, they hrwe been handed tlown from 
eneration to generittioii without distinction, itntil t h y  

%avo gained an entirely false significance in the puhltc 
mind, especially nnioiig those who have not! had the 
occasion ancl inclination to actuslly compm-e the sttyiug 
on the one hand with the occ:irrence of the nietcorologicd 
phenomena on the other. 

-4s the science of foretellin the weather has progressed, 

tioii of local signs am B influences as indices of sulmqueiit 
weather in favor of the siirer, sounder, and more accuratc 
indications of the weather charts which clepict siniiil- 
taneous conditions over wirlc areas. In  fact, they 1 i : i . x~  
gone so far in this direction that, at the present time, 
scant atteutioti is paid to wrely loctd conditi~ns in t,he 
reparation of forecasts, a I thoogh any one familiar with 

Pocal signs must rl.rlmit that, at times at least, they tire 
esceedi iigly valu nhlc ancl inwor tan t.. 

In  1SY3 a treatise on ”Wea.ther Prnverhs” mas p 1 ) -  
lished by H. C. Dunwoocly, ~ . n d  in 1%)3 Prof. Gnrriott Isre- 
sented his hulletin on “We:ither Folk Lisrc ant1 Local 
Weather Signs” which hrough t together many i i f  these 

structure to the t iisiness :mil professionnl man enpgctl in 

mete.moLogists have rndua P ly discarded the consiclerti- 

- .- 

1 Read by titlo, American Meteornlnglral Socioty, Washington, D.  C., A pr. 22,191). 

old dictums and sayings. Later, Prof. Humphreys, in an 
article entitled ” Smiit~ Weather Proverbs and their 
cTustific:itio!i” which n wiwed in the May, 191 1 , issue of 

structire views on tlie physical reasons and principles 
underlving some of them. 

A tnhle slic>wiiig the ;,robable chnrticter of the weather 
based on tlie htirrometric pressure and wind direction is 
given in the bulletin hy Prof. Garriott, while in the 
~IONTIILT WE.ITIIER REVIEW numerous references to 
clouds as inclicat,ors of the suhsequent occurrence of 
precipitation have appea.red from time to time. Officials 
of the Wenther I3urcni.i linve prepared tnbles showing the 
rcilation of tmi )erat.ure, humidity, wind direction, pres- 

hut ,  from tlie fact, thttt results obtained hp these methods 
were not so rdialde as those based on the daily weather 
charts, such schemes hare not been widely appreciated, 
nor bur-e they been very much used. 

-1ltliougli as a ride local conditions play n rather un- 
iiiiportant r8le in the ,reparation of the general forecasts, 
yet there are times w 1 en tlie results to be expected from 
the weather map we extremely uncertain and doubtful, 
ilud nt such times the forecaster gras s at any indication 

to follow. Only recently Maj. E. H. Bowie proposed that 
the relation or hearing of all tlie weather Flements, or 
combinations of them, he brought together into a single 
i d e s  or prubaMity nuniber, the influence of the differ- 
ent elements being proportionally weighted and, p ~ o -  
videcl such a plan prove fensible, that such information 
lw i:icluded in the telegraphic report of observations. 
Such n scheme would be on a strictly statistic.al basis 
arid would not involve in any way the personal equation 
of the oherver. It has been contended that such a 
scheme has adrmtfigeu in mountain and coastal regions 
but that it would not be suitable for use in level areas 

Popular Science Mont I 1  1 y gave some interesting pn(! in- 

siire, pressure c 1‘ iange, clouds, ctc. , to subsequent weather 

th:tt may give him a clue to what went Yl er may be expected 

a.s conditions undergo changes, the 
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ahead are the incipient stages of these changes mani- 
fested in some one or more of the meteorological elements, 
whether it be in their absolute values, in the changes in 
them, or in a combination of the two. We know, for 
example, that changes from an entirely cloudless sky to 
a rain condition do not come about suddenly. There 
is some manifestation either in the amount of cloud, in 
a change in its ty e or height, in a change inpressure, in 
a shift in the win$ etc., and i t  is these preliminary s ip s  
that, it is believed, can be used to advantage for giving 
some clue to subse uent conditions. Of course, the 

made and the period covered bv the forecast, the more 
certain will be the prediction but it seems reasontthle 
that we may espect in many cases to find some indication 
a t  s a. m. for esample of the incipient stage of the con- 
dition we may espect to occur between S y. in., and tlie 
succeeding 8 a. m. certainly at least tlie loca conditions at, 
8 a. m. m11 give a valuable indication of the conditions 
to be expected in the succeeding 13 1ioui.s. 

Attention has been given to the robleni in Sweden by 

des Pluies d’6t6 ’ (Probability and forecasting of suniiiicr 
ublished a t  U sala in 1917, in which he shows thc 

arranges the dat,a at  Stockholm, covering a period of 59 
years, by groups according t’o pressures , temperature de- 
partures, relative humidities, vapor pressures, direcr,ions 
of wind, cloudiness, and then by two and three elenient 
combinations, taking conditions at  the 9 1). in. observation 
as the basis for prediction and comparing the indicitt,ions 
with the- precipitation that occurred during the 24 hours 
beginning a t  S a. m. of the succeedin%clay. Graphs are 

ven showing the probability for em elenient a.ncl also p1’ or the two-element and three-element, combinations. He 
shows that low pressure, low temperature, high relat.ive 
humidity, high vapor pressure, and high values for 
cloudiness and the south wind are favorable for rain, 
while the oppodte state of t,hese elements and t.he west 
wind are unfavorable. For pressure, and conibinations 
of pressure d t h  other elements, t,he probability has the 
greatest values and the greatest range, and for vapor 
pressure, the least. 

Although 59 years’ observations were used, t,he aut.hor 
states that in divjding the material into groups accordina 
to the djfferent values of three elenients, the limit of 
possible &vision is reached for the reason t,hat sub- 
division with regard to a fourth,is too little provided with 
forms. Since it is found that the curves representing the 

robability of rain as a funct6on of the pressure with 
!herent values of the other elements show more regu- 
larity and reater range within the limits of probability, 
0 and 1, t an curves givin the probability in ternis of 
other arguments under di erent conditions of pressure, 
he overcomes the difficulty of further subdivision by 
developing a mathematical espression to represent this 
type of curves which he calls barombrometric curves, the 
terms of which are deduced from the data. This formula 
deals with the probability of rain based on three elements, 
pressure, cloudiness, and relative humidity, and the 
author states that other elements may be added by 

the constants of the formula 

shorter the interval 7l etween the time the forecast is 

Bruno Rolf in fi paper entitled “Pro Y) abilit6 et Prognost,ic.s 

rains)p possibi P ity of the deve Y opment of such a system. He first. 

.d % 

fair bo raiii, or rain to fair-are correctly forecast, while 
B vedficat,ion of SO per cent was obtained when conditions 
did not change, giving a combined percent,age for all 
cases of 6s per cent’. I3y considering the wind direction 
in nddition, this verification was increased to 69 per cent. 
The author concludes ns follows: 

The method of prediction, the application of which we have 
att.empt.ed. alt,hough it  has led ta a preciable results, has not yet 
Leen suftirient,ly elalmrated in det.ail &at. one niay affirm that it could 
he eu1:lstitute.d fw t.he svno tic charts. But a priori nothin oppwes 
euch an awertion. * i% In any rase it can he afirniefthat we 
have furnished a useful coni Iemexit to the eynoptic charts. * * * 
The salient point. here ie  J e  simultaneous consideration of several 
elements: the attenipts niade thus far in t,al;ing account of only one 
haw not, i t  xilust be admitted, led to very mt.kfact-ay results. 

hot.lier interest,ingj laper boy Geo. F. McEwen and 
.Kl!is L. hiicliael entit e ‘‘ The funcbional relat.ion o€ one 
vnrinhle to en.ch of n nuniber of co<rela.t,ed variables 
clet.erniined by a method of successive approximations 
to group a~eraoes,” has been published recently in this 
country, and w h c  it does not treiit our problem direct1 
niap possibly be susceptible of adaptation to it. TlA 
method of multiple or part,ial correlation has also been 
considered. The problem is a decidedly coni les and 
difficult one for t,he renson t.hsts each, if not a r 1, of the 
independcnt variables, namely, t$e different rneteoro- 
louicd elements, will have qi1it.e different probability 
v&es depending on the values of the other elements 
and t.hesc rela.t,ions, it, is believed, will not be linear. 
1-t woiild seeni, t.lierefore, that t.liey will have 60 be con- 
sidered in conibinat.ions and t,he different values of these 
conibinat.ions of t.wo or more e1einent.s will have to be 
int,roduc.ed int.o the espression giving the form of the 
functional relat.ion, niucli the sn.me as wa.s done by Rolf. 

‘rt is hclieved t,hnt a study of t,his character based on 
locnl indications is more applicable t.o short-range pre- 
dicbions (less t,han 12 hours, for instance), which are of 
such inipnrt.ance in connect,ion with aviat.ion work; and 
that results t.hus obtained will be sufficient,ly valuable 
tmo warrant t,he telegrqdiing of probability indices or 
numbers with the regular observat,ions, as has been 
advocated by Maj. Howie. However, the niatter is still 
in t,he invest,ignt.ional st,age and it is premature to come 
to any defii1it.e conclusions at  this time. 

‘It would seem, however, that a profitable, and in the 
‘CTnited States at  least, a rat.her unexplored field of 
invest,iga.tion is open to local officials of the Weather 
Bureau in studying local data available at  the time of 
t,he morning obserration with a view to answering some 
of t,he nunierous inquiries made by bhe public concerning 
weat,lier conditions for the afternoon or evening, as for 
esample: “ Will it be cloudy this afternoon?” “Will it 
rain before noons?’ “Will there be a thunderstorm?” 
(‘ Will the snow€all be heavy or light ?’, etc., ad infinitum. 

Considerable work has been done in the prediction of 
minimum teniperatures from hygrometric observations by 
Prof. J. Warren Smith and others, some work has been 
done at  the New York Weat,her Bureau office on heavy 
snowfalls, and undoubtedly considerable other work of 
a similar character, which has not come to the attention 
of the writer, has been carried out by other officials of the 
Bureau. 

The met.hods of statistic.s afford a direct and efEcient 
ineans of attackin the problem of makin shorbrange 

rially aid in stimulating and romoting the development 
predi~t~ions, a care K ul invest’igation of whic B will mate- 

of a more corn lete knowle cf ge of the physical changes 
and processes t f: at control atmospheric phenomena. 


